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(54) FLAME RETARDANT EPOXY RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition capable of exhibiting good flame retardance 
without containing a halogen, excellent in tracking and 
heat resistances, etc., and useful as a composition for 
buildup by including a specific phosphorus-containing 
compound and a polyvalent epoxy compound. 
SOLUTION: This composition comprises (A) a 
compound represented by the formula^RjrH)or glycidyl; 
R1 to R1 1 are each H or a 1-4C alkyi; X is a direct bond, 
a 1-4C alkylene or a 1-40 alkylidene; n1 and n2 are 
each 0 or 1 ; m is >1 ) and (B) a polyvalent epoxy 

^compound [preferably a compound represented by ^ 
formula II (X is a 1-80 alkyI or the like)]. All or a part of 
the component A is preferably preadded to the 

component B. The component A is used in an amount of preferably >5 and the 
component B is used in an amount of preferably 3-95 wt.% in the composition. Furthermore, 
the composition preferably contains (C) a nitrogen-containing compound in an amount of 1-30 
wt.% in the composition. 
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BASIC- ABSTRACT: 

NOVELTY - Flame retarded epoxy resin compoition consisting of 
organophosphorous compounds (I) and polyhydric ep oxy compounds is new. 

DETAILED DESCRIPTION - Flame retarded epoxy resin composition consisting of (a) 
compounds of formula (I) added in advance to (b) polyhydric epoxy compounds and 
(c) nitrogen- containing compounds is new, 

R = H or glycidyl; 

Rl - Rll = H or 1-4C alkyl; 

X = direct bond, 1-4C alkyl ene or alkilidene, -0-, -S-, -CO-, -SO- or -S02-; 

nl, n2 = 0 or l; 
m = 1 or greater (preferably, t4) . 

An INDEPENDENT CIAIM is also included for a new flame retarded epoxy resin 
composition specially for buildup use consisting of (a) (I), (b) polyhydric 
epoxy compounds containing compounds of formula (II) and (d) silica , rubber 
and/or phenol novolak-type hardener. 

X = 1-8C alkyl or alkilidene. 

USE - Used for glass epoxy copper laminates or printed distribution boards. 

ADVANTAGE - Excelling in flame retardation, thermal resistance, moisture 
resistance and tracking resistance in spite of containing no halogen. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: NEW HALOGEN FREE FLAME RETARD EPOXY RESIN COMPOSITION GLASS EPOXY 
COPPER LAMINATE PRINT DISTRIBUTE BOARD COMPRISE COMPOUND EPOXY 
COMPOUND 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trauislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ***♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention shows the fire retardancy which was excellent in a halogen free- 
lancer's fire-resistant epoxy resin constituent, and the detail witiiout containing a halogen, moreover is 
excellent in thermal resistance, moisture resistance, and tracking resistance, and relates to the epoxy 
resin constituent especially useful as a constituent for build ups which can offer glass epoxy copper clad 
laminate and the printed wired board excellent in further various properties. 
[0002] 

[Description of the Prior Art] In recent years, in addition to fire retardancy, about the electrical and 
electric equipment and an electronic product, a demand called fewer harmful nature and higher safety is 
growing with the rise of the interest about safety to a global environmental problem and the body. That 
is, the electrical and electric equipment and an electronic product not only cannot bum easily, but it is 
requested that there is little generating of harmful nature gas or emitting smoke. Conventionally, 
although the printed wired board in which the electrical and electric equipment and electronic parts are 
carried has the substrate which usually consists of glass epoxy, generally the bromination epoxy resin 
which contains the bromine which acts as a flame retarder as an epoxy resin currently used there, 
especially the tetrabromobisphenol A mold epoxy resin are used. 

[0003] Although such a bromination epoxy resin has good fire retardancy, since it generates hydrogen 
halide (hydrogen bromide) gas harmful at the time of combustion, the use is being controlled. Therefore, 
the constituent which blended a non-halogen series flame retardant, for example, a nitride, phosphoms 
compounds, an inorganic compound, etc. with the usual epoxy resin is developed. However, these fire 
retardancy grant nature additive has a bad influence on hardening of an epoxy resin, or has the problem 
of reducing the moisture resistance of a hardening constituent. 

[0004] For example, although using a reactant phosphoric ester compound was proposed by JP,10- 
195178,A, since it becomes, or a part became the three-dimensional structure, the viscosity of an epoxy 
resin increased that it will be easy to absorb moisture if phosphoric ester is incorporated into resin and 
workability fell greatly, it was not practical. 

[0005] Moreover, it is indicated by JP,47-39300,A that the equimolar deminerahzation acid 
polymerization object of phenylphosphonic acid dichloride and hydroquinone is useful as a flame 
retarder. However, there is no concrete publication that it is useful to flameproofing of an epoxy resin in 
this official report, furthermore it is not indicated at all that it is useful to flameproofing of the 
hardenability constituent for build ups. Moreover, the above-mentioned polymerization object indicated 
by this official report was not practical for incorporating into the structure of an epoxy resin with 
polymerization degree 5 - a-ten number, and a high molecular weight object, and when it used as an 
addition mold flame retarder, it had the fault which falls the physical properties of resin. 
[0006] Therefore, the purpose of this invention is excellent in tracking resistance, thermal resistance, 
moisture resistance, etc., and is to offer an epoxy resin constituent useful as a constituent for build ups 
especially while it shows fire retardancy good [ without including a halogen ]. 
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[0007] 

[Means for Solving the Problem] As a result of this invention persons* repeating research 
v^holeheartedly, the constituent which consists of a specific phosphorus-containing compound and a 
specific multiple-valued e poxy compound carried out the knowledge of the ability to attain the above- 
mentioned purpose. 

[0008] This invention offers the fire-resistant epoxy resin constituent which was made based on the 
above-mentioned knowledge and consists of a compound expressed with the general formula (I) of 
following [-ized 3] (it is the same as the above [-izing 1]), and a multiple-valued epoxy compound. 
[0009] 
[Formula 3] 



lg?3&i-4or;i.+ u>a^u<i4r/i'+'J7'>S. -Os -s-^ 
-CO-. -SO-X(i-SO. -«r^L. n lSr?n 2 JiS^^Stajc 0 
X{± 1 coSSrau. m{± 1 JJl±oS(«:«ta ) 



[Embodiment of the Invention] Hereafter, the fire-resistant epoxy resin constituent of this invention is 
explained to a detail. 

[00 11] In the compound expressed with the above-mentioned general formula (I) used for this invention, 
methyl, ethyl, propyl, isopropyl, butyl, the second butyl, tertiary butyl, etc. are mentioned as an alkyl 
group of the carbon atomic numbers 1 -4 expressed with Rl -Rl 1 . 

[0012] Moreover, as an alkylene group of the carbon atomic numbers 1-4 expressed with X in the 
above-mentioned general formula (I), methylene, ethylene, trimethylene, tetramethylen, etc. are 
mentioned and ethylidene, propylidene, 2, and 2-propylidene, butyiidene, etc. are mentioned as an 
alkylidene radical. 

[0013] Moreover, m in the above-mentioned general formula (I) is one or more numbers, and especially 
1-4 are desirable. When larger than 4, it becomes less practical [ in respect of reactivity, viscosity, etc. ] 
for becoming a high molecular weight object and incorporating into the structure of an epoxy resin. 
[0014] Specifically as a compound expressed with the above-mentioned general formula (I), the 
following compound No.l - No.4 grade is mentioned. 



RO 




m 



[0010] 



:0015] 
Fonnula 4] 




[0016] 
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[Fonnula 5] 
fh^No. 2 




CH3 

h 

CH3 



m 



0017] 
Formula 6] 



HO 




0-P-O 





-OH 



[0018] 
[Formula 7] 

CH3 



CkT^'^ CH3 




[0019] It is carrying out a demineralization acid reaction, using the catalyst of a magnesium chloride etc. 
as the synthetic approach of a compound expressed with the above-mentioned general formula (I), and 
the compound whose R in the above-mentioned general formula (I) is a hydrogen atom can compound 
easily aryl phosphonic acid dichloride, such as phenylphosphonic dichloride, and dihydric phenol 
compounds, such as hydroquinone. Although a non-solvent is also possible for a reaction, since the 
reaction in an elevated temperature is needed with the rise of viscosity, it is desirable to use 
tetrachloroethane, a nitrobenzene, propylene glycol monomethyl acetate, etc. Moreover, the compound 
whose R is a glycidyl group is compoundable at reacting this compoimd with epichlorohydrin and a 
conventional method if needed. When facing compounding the compound expressed with the above- 
mentioned general formula (I) and using for electronic-parts relation, in order to maintain an electrical 
property, it is desirable to make a chlorine content low by adsorbent processing, alkali-cleaning 
processing, rinsing processing, etc. 

[0020] Aryl phosphonic-acid dichloride at the time of compounding the compound expressed with the 
above-mentioned general formula (I): As for dihydric phenol, 1 : 1 .2- 1 :2 are desu-able, and 1 : 1 .3 to 1 : 1 .8 
is more desirable. 1 : 1 . It is hard coming to treat viscosity less than by two, in case it introduces into an 
epoxy resin, since a product becomes the amount of macromolecules highly. Moreover, since 1 :2 super- 
****** and unreacted dihydric phenol are included so much, a purification process becomes 
complicated or the physical properties of the epoxy resin constituent obtained fall, it is not practical. 
[0021] The amount of the compound used expressed with the above-mentioned general formula (I) is 10 
% of the weight still more preferably 5% of the weight or more preferably among the constituent of this 
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invention. Fire retardancy sufficient at less than 5 % of the weight is hard to be acquired. 
[0022] In this invention, although th e compound and multiple-valued epoxy compound which are 
expressed with the above-mentioned general formula (I) can also be used as those mixture , it is desirable 
to use as a compound with which all or some of compound expressed with the above-mentioned general 
formula (I) is beforehand added to the above-mentioned multiple-valued epoxy compound. 
[0023] The compound expressed with the above-mentioned general formula (I) is applicable to an epoxy 
resin as follows according to whether R in this type (I) is a hydrogen atom, or it is a glycidyl group. That 
is, since it is a polyhydric-phenol compound, the compound whose R is a hydrogen atom is used as a 
fire-resistant epoxy resin curing agent. Moreover, it is used as a curing agent, and also it reacts with a 
superfluous multiple-valued epoxy compound beforehand, and is good as a fire-resistant amount epoxy 
compound of macromolecules. Moreover, the compound whose R is a glycidyl group is an epoxy 
compound of itself fire retardancy, and can be used for an epoxy resin as it is. 
[0024] as the curing agent whose compound expressed with the above-mentioned general formula (I) 
used as these fire-resistant epoxy resin curing agents or a fire-resistant epoxy compound is the 
constituent of an epoxy resin constituent, or an epoxy compound - independent - or other curing agents 
and epoxy compounds — ** - it is using and the fire-resistant epoxy resin constituent of this invention 
can be offered. 

[0025] As a multiple-valued e poxy compound used for this invention, an aromatic series epoxy 
compound, an alicycle group epoxy compound, an aliphatic series epoxy compoimd, etc. are used. As an 
aromatic series epoxy compound, they are hydroquinone, resorcinol, and bisphenol A, for example. The 
glycidyl ether compound of polyhydric phenols, such as a Bisphenol F, 4, and 4*-dihydroxy biphenyl, a 
novolak, and tetrabromobisphenol A, is mentioned. Moreover, cyclohexene oxide and the cyclopentene 
oxide content compoimd which are obtained by carrying out epoxidation of the poly glycidyl ether or 
the cyclohexene of polyhydric alcohol which has at least one or more alicyclic rings, or the cyclopentene 
ring content compound with an oxidizer as an alicycle group epoxy compound are mentioned. For 
example, hydrogenation bisphenol A diglycidyl etiier, 3, 4-epoxycyclohexyl methyl -3, 4- 
epoxycyclohexyl carboxylate, 3, 4-epoxy-l-methylcyclohexyl -3, 4-epoxy-l -methyl hexane carboxylate, 
The 6-methyl -3, the 4-epoxy cyclo HEKISHI methyl-6-me11iyl -3, 4-epoxy cyclohexane carboxylate. 
The 3 and 4-epoxy-3-methylcyclohexyl methyl -3, 4-epoxy-3-methylcyclohexane carboxylate, 3, the 4- 
epoxy-5-methylcyclohexyl methyl -3, 4-epoxy-5-methylcyclohexane carboxylate, A bis(3, 4- 
epoxycyclohexyl methyl) horse mackerel peat, methylenebis (3, 4-epoxy cyclohexane), A 2 and 2-bis(3, 
4-epoxycyclohexyl) propane, dicyclopentadiene diepoxide, KISHIRU etc. is mentioned to an ethylene 
screw (3, 4-epoxy cyclohexane carboxylate), epoxy hexahydrophthalic acid dioctyl, and epoxy 
hexahydrophthalic acid G 2-ethyL As an aUphatic series epoxy compound, moreover, aliphatic series 
polyhydric alcohol or poly glycidyl ether of the alkylene oxide addition product, The homopolymer 
compounded by the vinyl polymerization of the poly glycidyl ester of aliphatic series long-chain 
polybasic acid, glycidyl acrylate, or glycidyl methacrylate, The copolymer compounded by the vinyl 
polymerization of glycidyl acrylate or glycidyl methacrylate, and other vinyl monomers is mentioned. 
As a typical compound 1,4-butanediol diglycidyl ether, 1, 6-hexanediol diglycidyl ether. The triglycidyl 
ether of a glycerol, the triglycidyl ether of trimethylol propane, The tetraglycidyl ether of a sorbitol, the 
hexa glycidyl ether of dipentaerythritol, The glycidyl ether of polyhydric alcohol, such as diglycidyl 
ether of a polyethylene glycol, and diglycidyl ether of a polypropylene glycol. Moreover, the poly 
glycidyl ether of tfie poly ether polyol obtained by adding one sort or two sorts or more of alkylene oxide 
to aliphatic series polyhydric alcohol, such as propylene glycol, trimethylol propane, and a glycerol. The 
diglycidyl ester of an aliphatic series long-chain NI base acid is mentioned. Furthermore, the 
monoglycidyl ether of the monoglycidyl ether of aliphatic series higher alcohol, a phenol, cresol, 
butylphenol, and the polyether alcohol obtained by adding alkylene oxide to these, the glycidyl ester of a 
higher fatty acid, epoxidized soybean oil, epoxy stearin acid octyl, epoxy butyl stearate, epoxidation 
poly butadiene, etc. are mentioned. 

[0026] Since the hardened material of the epoxy resin constituent obtained is excellent in a water 
resisting property and softening temperature when the compound expressed with the general formula (II) 
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of following [-ized 8] is contained, the above-mentioned multiple-valued epoxy compound is desirable. 
The epoxy resin constituent of this invention using the multiple-valued epoxy compoimd which contains 
the compound expressed with this general formula (II) as the above-mentioned multiple- valued epoxy 
compound is usefiil as a constituent for build ups (hardenability constituent). 
[0027] 

[Formula 81 



[0028] The amounto fthe ab ove-mentioned multiple-valued epoxy compound used is 5 - 60 % of th e 
weight still mbre pre?erably three to 95% of the weight preferably among the constituent of this 
invention. At less than 3 % of the weight, the addition effectiveness in the physical properties of the 
epoxy resin constituent obtained is hard to accept, and since the loadings of the compound expressed 
with the above-mentioned general formula (I) will become less than 5% of the weight if it exceeds 95 % 
of the weight, there is a possibility that fire retardancy may become inadequate. Moreover, when the 
above-mentioned muhiple-valued epoxy compound contains the compound expressed with the above- 
mentioned general formula (II), the content of the compound expressed with the above-mentioned 
general formula (II) is 10 % of the weight still more preferably 5% of the weight or more preferably 
among the above-mentioned multiple-valued epoxy compound. At less than 5 % of the weight, the 
addition effectiveness is hard to accept. 

[0029] Other epoxy resin curing agents can be used together in the fire-resistant epoxy resin constituent 
of this invention. As the above-mentioned epoxy resin curing agent, photoinitiators, such as ajatency 
curing age nt, polyamine compound, a polyphenol compound , and a cation system photoinitiator, etc. are 
mentioned. 

[0030] As a l atency curing agent , they are a dicyandiamide, hydrazide, and an imidazole compound. 
Amine adduct, sulfonium salt, onium salt, ketimine, an acid anhydride, the third class amine, etc. are 
mentioned. Here, as the above-mentioned acid anhydride, a phthalic-acid anhydride, trimellitic 
anhydride, a pyromellitic acid anhydride, a tetrahydrophthalic anhydride, a hexahyci-ophthalic 
anhydride, a maleic-acid anhydride, a succinic-acid anhydride, etc. are mentioned, for example. These 
latency curing agent gives a 1 liquid type hardenability constituent, and since it is easy handling, it is 
desirable. 

[0031] As polyamine compound, for example Ethylenediamine, diethylenetriamine. Aliphatic series 
polyamine, such as triethylenetetramine, a MENSENJI amine, Isophorone diamine, bis(4-amino-3- 
methylcyclohexyl) methane, Alicycle group polyamine, such as bis(aminomethyl) cyclohexane, 3, and 
9-bis(3-aminopropyl) 2,4,8, 10-tetraoxaspiro[5.5]undecane, The fatty amine, m-phenylenediamine which 
have rings, such as meta xylene diamine, Aromatic series polyamine, such as 2 and 2-bis(4- 
aminophenyl) propane, diamino diphenylmethane, diaminodiphenyl sulfone, alpha, and alpha-bis(4- 
aminophenyl)-p-diisopropylbenzene, is mentioned. 

[0032] As a polyphenol compound, a phenol novolak , o-cresol novolak, t-butylphenol novolak, 
dicyclopentadiene cresol, terpene diphenol, a TERUPENJI catechol, 1 and 1, 3-tris (3-tertiary butyl-4- 
hydroxy-6-methylphenyl) butane, butylidenebis (3-tertiary butyl-4-hydroxy-6-methylphenyl), etc. are 
mentioned, for example. Since the electrical property of the epoxy resin constituent obtained and 
mechanical strength are suitable for the laminate, a phenol novolak is [ among these ] desirable. 
[0033] As a photoinitiator, for example A benzophenone, a phenyl biphenyl ketone, A 1 -hydroxy- 1- 
benzoyl cyclohexane, benzyl, benzyl dimethyl ketal, A l-benzyl-l-dimethylamino-l-(4'-morpholino 
benzoyl) propane, A 2-mol HORIRU-2-(4'-methyl mercapto) benzoyl propane, A thioxan ton, a l-Krol- 
4-propoxy thioxan ton, an isopropyl thioxan ton, A diethyl thioxan ton, ethyl anthraquinone, a 4- 
benzoyl-4 -methyl diphenyl sulfide, Benzoin butyl ether, a 2-hydroxy-2-benzoyl propane, A 2-hydroxy- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/3/06 




^ JP,2001-019746,A pETAILED DESCRIPTION] 



Page 6 of 9 



2-(4'-isopropyl benzoyl) propane, 4-butyl benzoyl trichloromethane, 4-phenoxy benzoyl 
dichloromethane, Benzoyiforaiic acid methyl, 1, a 7-bis(9'-acridinyl) heptane, 9-n-butyl -3, a 6-bis(2 - 
morpholino ISOBUCHI roil) carbazole, The 9-n-octyl -3, a 6-bis(2'-morpholino ISOBUCHI roil) 
carbazole, The 2-methyl -4, 6-bis(T0RIKUR0R0 methyl)-s-triazine, The 2-phenyl A, 6-bis 
(TORIKURORO methyl)-s-triazine, The 2-naphthyl -4, 6-bis(T0RIKUR0R0 methyl)-s-triazine, 2-(N- 
n-butyl-3'-carbazolyl)-4, 6-bis(T0RIKUR0R0 methyl)-s-triazine, 2-(N-(2 methoxy -l"-methylethoxy 
carbonylmethyl)-3'-carbazolyl)-4 and 6-bis(T0RIKUR0R0 methyl)-s-triazine etc. is mentioned. 
[0034] These photoinitiators may be used combining one sort of well-known photopolymerization 
accelerators, such as a benzoic-acid system or a tertiary-amine system, or two sorts or more. As for a 
photoinitiator, it is desirable among the constituent of this invention to contain 0.1 to 30% of the weight. 
At less than 0.1 % of the weight, when [ than 30 % of the weight ] more [ the addition effectiveness may 
not be acquired and ], the mechanical strength of a hardened material may fall. 
[0035] As the light source used for the polymerization in the case of using a photoinitiator, using the 
well-known light sources, such as a high pressure mercury vapor lamp, a metal halide lamp, and a xenon 
lamp, it is emitting Lewis acid from the above-mentioned photoinitiator by the exposure of activity 
energy lines, such as ultraviolet rays, an electron ray, an X-ray, a radiation, and a RF, and the epoxy 
resin in a constituent is stiffened. As these light sources, the light source which has the wavelength of 
400nm or less is effective. 

[0036] In order to raise fire retardancy further in the fire-resistant epoxy resin constituent of this 
invention, to it, it is desirable to use a nitrogen-containing compoimd together. As a nitrogen-containing 
compound, a melamine and its derivative, cyanuric acid and its derivative, guanamine, its derivative, etc. 
are mentioned. However, since physical properties are influenced greatly, as for using as a derivative 
according to the physical properties required of an epoxy resin, it is desirable that the compound which 
has the 1st class amino group or the 2nd class amino groups, such as a melamine, is the curing agent of 
an epoxy resin, and the epoxy resin which will be obtained if it blends so much stiffens etc. For 
example, as a melamine derivative, the phenol resin containing a nitrogen atom etc. is mentioned into 
the molecule obtained as copolycondensation resin of a phenolic compound, a melamine compound, and 
an aldehyde compound. Needless to say, phenol resin can be used as a curing agent of an epoxy resin. 
[0037] The amount of the above-mentioned nitrogen-containing compound used is 3 - 20 % of the 
weight still more preferably one to 30% of the weight preferably among the constituent of this invention. 
At less than 1 % of the weight, a fire-resistant improvement effect is hard to accept, when it exceeds 30 
% of the weight, the mechanical strength of resin falls and there is a possibility of becoming less 
practical. 

[0038] Resin other than other hardenability compounds, a hardening accelerator, and an epoxy resin, a 
screen-stencil disposition top agent, other flame retarders, a fire-resistant assistant, a bulking agent, a 
solvent, etc. are added by the fire-resistant epoxy resin constituent of this invention if needed. 
[0039] Moreover, when using the fire-resistant epoxy resin constituent of this invention as a constituent 
for build ups, it is desirable to use for this constituent additives usually used for an epoxy resin 
constituent, such as various hardening accelerators, a screen-stencil disposition top agent, a flame 
retarder, a fire-resistant assistant, and a dispersibility amelioration agent, if needed. 
[0040] As the above-mentioned hardening accelerator, imidazole compounds, such as triphenyl 
phosphine, diazabicycloundecen, 2 and 4, 6-tris (dimethyl aminomethyl) phenol and 2-ethyl-4- 
methylimidazole, and l-benzyl-2-methylimidazole, are mentioned. These hardening accelerators are 
independent, or can be combined two or more sorts and can be used. A hardening accelerator is used in 
sufficient small quantity to promote hardening of an epoxy resin. 

[0041] The resin (rubber) which improves the shock resistance excellent in the elasticity of butadiene 
rubber, nitrile rubber, butadiene-sty lene rubber, acrylonitrile-butadiene rubber, acrylonitrile-butadiene- 
stylene rubber, ethylene-propylene rubber, etc. as resin other than the above-mentioned epoxy resin is 
desirable in respect of mechanical strength. 

[0042] The above-mentioned bulking agent is for giving an additional flame retarder, thermal resistance, 
and moisture resistance to an epoxy resin constituent. As a bulking agent, inorganic bulking agents , such 
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as talc, a silica, an alumina, an aluminum hydroxide, and a magnesium hydroxide, can be mentioned, 
and it is independent, or two or more sorts can be combined and it can use. When a silica is used, since it 
excels in the electrical property of the epoxy resin constituent obtained, it is [ among these ] desirable. 
[0043] When using the epoxy resin constituent of this invention as a constituent for build ups, to this 
constituent, the thing of a silica, rubber, or a phenol novolak mold-curing agent for which a kind is 
added at least is desirable, in this case, ** [ need / a phenol novolak mold-curing agent / the addition of a 
silica is 1 - 50 % of the weight preferably among the constituent of this invention, the addition of rubber 
is 1 - 30 % of the weight preferably, and / for hardening / an epoxy resin ] - it is used suitably. The 
point which discovers sufficient addition effectiveness to more than each minimxmi of the addition of a 
silica and rubber is desirable, and the point which raises further the demand physical properties as a 
constituent for build ups to below each upper limit is desirable. 

[0044] The epoxy resin constituent of this invention mentioned above dilutes this with suitable organic 
solvents, such as propylene glycol monomethyl ether, can apply and infiltrate a varnish, nothing, and 
this at porous glass base materials, such as a nonwoven glass fabric and a glass cloth, and can 
manufacture prepreg by the usual method of heating. Moreover, after laying copper foil on top of one 
side or both sides of two or more sheet superposition and its laminated structure for this prepreg, this can 
be heated and pressurized on condition that usual, and glass epoxy copper clad laminate can be obtained. 
A laminate is obtained if copper foil is not used at this time. A multilayer board is superposition and this 
about prepreg and copper foil at least to one side of the inner strake after forming a circuit in copper clad 
laminate (inner strake) and carrying out etching processing of the copper foil subsequently 170 degrees 
C and 40kg/cm2 It can manufacture by the usual method of heating and pressurizing for 90 minutes by 
the pressure. Furthermore, after a printed wired board forms a through hole in copper clad laminate or a 
multilayer board and performs through hole plating, it can be manufactured by the usual method of 
forming a predetermined circuit. 

[0045] Especially the fire-resistant epoxy resin constituent of this invention is preferably used as a 
constituent for build ups, is useful to glass epoxy copper clad laminate, and still more useful to the 
printed wired board using this etc. 
[0046] 

[Example] Hereafter, the example of manufacture and an example explain this invention still more 
concretely. However, this invention is not restricted at all by the example of these manufactures, and the 
example. 

[0047] To 140 degrees C, the temperature up of 195g [ of example of manufacture A phenylphosphonic 

dichloride ] (one mol) and hydroquinone 165g (1.5 mols) and the anhydrous salt-ized magnesium 0.95g 
(0.01 mols) was carried out, and it was held for 30 minutes in 2 hours. It cooled to 100 degrees C, 
propylene glycol monomethyl acetate (henceforth "PGMAC") 123g was added, 200ml of phosphoric- 
acid water washed 2.6%, and pure water washed 3 times further. Reduced pressure dehydration 
deliquoring was carried out at 100-1 10 degrees C, PGMAC191g was added, and 478g (99% of yield) of 
PGMAC solutions of compound No.l was obtained. 

[0048] 760g [ of the bisphenol A mold epoxy resins ] (weight per epoxy equivalent: 190) and triphenyl 
phosphine 6.29g is added in 478g of PGMAC solutions of obtained compound No.l, and it is 2 at 1 15- 
120 degrees C. The time amount reaction was carried out, it took out after cooling, and the 1238g 
solution was obtained. The obtained solutions were 2.49% (calculated value: 2.50%) of Lynn content, 
and weight per epoxy equivalent 422 (calculated value: 414). It was used for the following performance 
tests, having used the obtained epoxy compound as the sample compound 1 . 
[0049] Example of manufacture B hydroquinone was replaced with bisphenol A, and 773g (99% of 
yield) of PGMAC solutions of compound No.2 was obtained like the example A of manufacture except 
having used 309g of PGMAC(s) at the time of 200g and drawing for PGMAC at the time of rinsmg. 
[0050] Epichlorohydrin 925g (ten mols), tetramethyl ammonium chloride 3g, and 80g (two mols) of 
sodium hydroxides were added in 773g of PGMAC solutions of obtained compound No.2, and it reacted 
to them at 80-100 degrees C for 3 hours, it took out after cooling, and the 885g solution was obtained. 
The obtained solutions were 3.48% (calculated value: 3.50%) of Lynn content, and weight per epoxy 
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equivalent 464 (calculated value: 443). It was used for the following performance tests, having used the 
obtained epoxy compound as the sample compound 2. 

[0051] The compound given in the example 1 table 1 was fully mixed, and it applied so that a knife 
coating machine might be used and the thickness after desiccation might be set to 30 micrometers on a 
surface treatment aluminirai plate. After carrying out heat desiccation for 5 minutes at 80 degrees C, it 
baked for 30 minutes at 150 more degrees C, and the hardened material was obtained. About the 
obtained hardened material, it is JIS. Based on K7198, glass transition temperature (Tg) was based on 
distilled water at the room temperature, water absorption was based on UL-94 by the weight rate of 
increase after 24-hour immersion (%), and fire retardancy was evaluated. Those results are shown in 
Table 1 . However, the loadings of the sample compounds 1 and 2 and the comparison compounds 1 and 
2 are combination as solid content except a solvent, and all loadings show the weight section. 
[0052] 
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[0053] In addition, the detail of *l-*7 in Table 1 is as being shown below. 

1 / 4 (mol) mixture *2:phenylphosphonic acid dichloride / hydroquinone of phosphorus oxychloride / 
hydroquinone / phenol =1/2/1 (mol) condensate and bisphenol A diglycidyl ether (weight per epoxy 
equivalent = 190) = * 1 : 1/1 A condensate (Mol) 1/4 (weight ratio) mixture *3:2 of (a mean molecular 
weight 9000) and bisphenol A diglycidyl ether (weight per epoxy equivalent = 190), 2-bis(3, 4- 
epoxycyclohexyl) propane *4: The phenol novolak expressed with following [-ized 9] [0054] 
[Formula 9] 

OH r 9^ n QH 




[0055] *5: The photoinitiator expressed with following [-ized 10] [0056] 
[Formula 10] 



PF6' 




[0057] * 6: - 2, 4, and 6-tris (dimethyl aminomethyl) phenol *7:Fluorad FC-430 (fluorochemical 
surfactant: 3M (U.S.) company make) 
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[0058] 

[Effect of the Invention] The epoxy resin constituent of this invention shows the fire retardancy which 
was excellent without containing a halogen, and, moreover, is excellent in thermal resistance, moisture 
resistance, and tracking resistance. Therefore, if the epoxy resin constituent of this invention is used, 
glass epoxy copper clad laminate can be offered and tiie printed wired board which was excellent in 
various properties using this glass epoxy copper clad laminate can be manufactured further. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The fire-resistant epoxy resin constituent which consists of a compoimd expressed with the 
general formula (I) of following [-ized 1], and a multiple-valued epoxy compound. 
[Formula 1] 



[Claim 2] The fire-resistant epoxy resin constituent according to claim 1 whose m in the above- 
mentioned general formula (I) is 1-4. 

[Claim 3] The fire-resistant epoxy resin constituent according to claim 1 or 2 with which all or some of 
compound expressed with the above-mentioned general formula (I) is beforehand added to the above- 
mentioned multiple-valued epoxy compound. 

[Claim 4] The fire-resistant epoxy resin constituent containing a nitrogen-containing compound 
according to claim 1 or 2. 

[Claim 5] The fire-resistant epoxy resin constituent according to claim 1 or 2 which is a constituent for 
build ups with which the above-mentioned multiple-valued epoxy compound contains the compound 
expressed with the general formula (II) of following [-ized 2]. 
[Formula 21 



[Claim 6] The fire-resistant epoxy resin constituent according to claim 5 which was chosen fi'om the 
group which consists of a silica, rubber, and a phenol novolak mold-curing agent and which had a kind 
added at least. 
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